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http://dx.doi.org/10.1016/j.asjsur.20
1015-9584/Copyright ª 2016, Asian Su
NC-ND license (http://creativecommoSummary Objectives: To study the clinicopathological characteristics and the risk factors of
lymph nodes posterior to the right recurrent laryngeal nerve (LN-prRLN) metastasis in differ-
entiated thyroid carcinoma; and to identify the indication for LN-prRLN dissection.
Methods: We treated 145 patients with differentiated thyroid carcinoma with appropriate sur-
gical intervention. The specimens were examined by the pathologists. The right paratracheal
lymph nodes were divided into two groups: anterior or posterior to right recurrent laryngeal
nerve (VIa or VIp compartment, respectively). We recorded the clinical characteristics, histo-
pathological features of the primary tumors, and lymph node metastasis of the patients. The
results were statistically analyzed.
Results: There were 85 patients (58.6%) with central lymph node metastasis, of whom 61
(42.1%) had metastasis in VIa compartment; 16 patients (11.0%) had VIp subdistrict metastasis;
and 25 patients had lateral lymph node metastasis. Multiplicity, larger tumor (1 cm), and
coexistence of central lymph node metastasis, VIa compartment metastasis, and lateral lymph
node metastasis were all significantly related with LN-prRLN metastasis, while sex, age, loca-
tion of the tumor, and extrathyroid extension of the tumor showed no significant relation
(p > 0.05).
Conclusion: The incidence of LN-prRLN metastasis was lower than other central lymph nodes,
as well as lymph nodes anterior to right recurrent laryngeal nerve. When there were multipleeclare there are no conflicts of interest regarding the publication of this paper.
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differentiated thyroid carcinoma: Afoci of tumors, or the tumor was larger than 1 cm, or central or lateral LN metastasis was indi-
cated by preoperative ultrasound or confirmed by intraoperative frozen sections, it is strongly
recommended that exploration and dissection of the LN-prRLN should only be performed by
experienced surgeons.
Copyright ª 2016, Asian Surgical Association. Published by Elsevier Taiwan LLC. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-
nd/4.0/).Figure 1 Schematic representation of lymph nodes posterior
to the right recurrent laryngeal nerve (VIp compartment). The
area in the white line, marked by the asterisk indicates where
the lymph nodes posterior to the right recurrent laryngeal
nerve is located (with lymph nodes dissected). EZ esophagus;
N Z right recurrent laryngeal nerve; T Z trachea.1. Introduction
Differentiated thyroid carcinoma (DTC) is the most common
pathological type of thyroid carcinoma, which includes
papillary and follicular thyroid carcinomas. The main met-
astatic pattern of DTC is lymph node metastasis. It has been
reported that up to 36% of cases of papillary thyroid car-
cinoma and 17% of cases of follicular thyroid carcinoma are
accompanied with cervical lymph node (LN) metastasis,1
and LN metastasis is strongly related to higher incidence
of recurrence.2 Appropriate range of cervical lymph node
dissection can effectively reduce the local recurrence and
improve the prognosis of DTC. Current guidelines and
literature recommend performing prophylactic central LN
dissection (CLND) and therapeutic lateral LN dissection in
surgical treatment of DTC.3e6
The further division of the central LN and the specific
range of dissection are still controversial. The LNs posterior
to the right recurrent laryngeal nerve (LN-prRLN) was an
anatomical concept presented recently which has been
overlooked for a long time in DTC surgery.7 The left and
right recurrent laryngeal nerves (RLNs) have slight differ-
ences in anatomical position in the neck, and the cervical
part of the esophagus located closely next to the left.
Therefore, there was a triangular space located posterior
to the right recurrent laryngeal nerve, right anterior to the
esophagus, and upper to the right brachiocephalic trunk
(Figure 1). The lymph tissue in the space is traditionally
classified in the right paratracheal lymph nodes.8 The right
paraesophageal lymph nodes described in some literature
have similar anatomical position as the LN-prRLN.9e12
Dissection of LN-prRLN requires dissection, exploration
and even slight rising of the nerve, which makes it rela-
tively easy to injure the right RLN. Whether the LN-prRLN
should be routinely dissected in prophylactic CLND is still
controversial. The purpose of this study is to analyze the
clinicopathological characteristics and the risk factors of
LN-prRLN metastasis in DTC; and to identify the indication
of LN-prRLN dissection.
2. Materials and methods
2.1. Patients
From September 2012 to August 2014, a total number of 145
patients with DTC who received the first operation in Peking
Union Medical College Hospital were prospectively enrolled
in this study. The preoperative evaluation included medical
history, physical examination, thyroid ultrasonographyZ, et al., Predictors of metastasi
prospective study, Asian Journal o(US), thyroid function tests, antithyroid peroxidase anti-
body, and antithyroglobulin antibody. Some of the patients
underwent US-guided fine-needle aspiration cytology. The
objectives of evaluation were to help identify malignancy
of the thyroid nodules, to estimate whether there was
combined lymph node metastasis or other thyroid diseases,
such as hyperthyroidism, hypothyroidism, or Hashimoto
thyroiditis. All the patients underwent electronic laryn-
goscopy to see whether there was RLN paralysis.
All 145 patients underwent intraoperative frozen section
pathological examination of the thyroid lesion, and were
confirmed to have DTC. They all received the thyroid cancer
radical operation. Among them, the patients whose tumor
only affected the right lobe and in accordance with the in-
dications of unilateral lobectomy in National Comprehensive
Cancer Network guidelines4,13 underwent right thyroidec-
tomy (including resection of the isthmus, the same as below)
and dissection of the right level VI LN (right CLND). The pa-
tients whose tumor only affected the right lobe, but not in
accordance with the indications above, and with no sugges-
tion of left central or lateral LN metastasis according to the
preoperative US, underwent bilateral thyroidectomy and
right CLND. Those whose tumor affected bilateral lobess to lymph nodes posterior to the right recurrent laryngeal nerve in
f Surgery (2016), http://dx.doi.org/10.1016/j.asjsur.2015.12.003
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There were three patients whose tumor affected only the
isthmus, who underwent bilateral thyroidectomy and bilat-
eral CLND. Tumors of 10 patients only affected the left lobe,
while the preoperative US suggested suspicious right regional
LN metastasis; therefore, we performed bilateral thyroid-
ectomy and bilateral CLND. Twenty-nine patients showed
suspicious lateral LN metastasis in preoperative US, and un-
derwent lateral LN dissection.
2.2. Surgical approach of LN-prRLN dissection
The operations were performed by the same surgeon (Z.L.).
Central LNs included around the thyroid, and pretracheal
and paratracheal LNs. Dissection of the LN around the
thyroid was completed at the same time as thyroidectomy.
The pretracheal LN was dissected along the pretracheal
fascia. The paratracheal LN was distributed along the tra-
cheoesophageal groove, which was up to the thyroid
cartilage, down to the sternal notch, and the lateral margin
was the carotid sheath. The right paratracheal LN was
further divided into two compartments by the right RLN,
which were named LN anterior and posterior to right RLN
(Figure 2). In this study we defined them as VIa and VIp
compartments, respectively.
VIa and VIp compartments were separated by a layer of
thin fibrous connective tissue membrane. Dissection of the
LN-prRLN was performed as follows. The boundary of the
central LN was dissected along the lateral border of the
tracheal and the medial border of the common carotidFigure 2 The surgical field during dissection of lymph nodes
posterior to right recurrent laryngeal nerve (VIp compart-
ment). The asterisk indicates where lymph nodes posterior to
right recurrent laryngeal nerve located. E Z esophagus;
N Z right recurrent laryngeal nerve; T Z trachea.
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and the lymph adipose tissue located along the medial and
lateral of the right RLN was removed. After that, the right
wall of the esophagus located just posterior to the upper
part of right RLN was removed, while there was still lymph
adipose tissue located posterior to the lower part of right
RLN. The right RLN was dissected and freed, then pulled
with a suture or right-angle forceps. Then the lymph adi-
pose tissue located medially to the common carotid artery,
laterally to the tracheoesophageal groove, upper to the
right pleura, anterior to the cervical fascia, which we
called LN-prRLN was removed (Figure 3).
2.3. Histopathological examination
All specimens of thyroid lesions were confirmed to be DTC
by postoperative pathological examination, which were the
same as intraoperative frozen pathological diagnosis. The
pathological examination of the thyroid specimens included
the tumor size, number of malignant lesions, pathological
type, extrathyroid extension, and combined chronic
lymphatic thyroiditis. The lymph nodes were examined
separately as central LN (including pretracheal, right par-
atracheal LN of VIa compartment, and, in some cases, left
paratracheal LN, but no LNs of VIp compartment, the same
as below), LN-prRLN (LN of VIa compartment), and lateral
LN to make clear the condition of LN metastasis of the
thyroid carcinoma. Tumor Node Metastasis (TNM) staging of
the tumor was performed according to the pathological test
results.
2.4. Statistical analysis
Statistical analysis was performed using SPSS 19.0 (SPSS
Inc., Chicago, IL, USA) statistical software. Univariate
analysis was carried out using the c2 test. Mean values of
independent samples were compared with t test. We
defined p < 0.05 for statistically significant differences.
3. Results
3.1. Clinicopathological characteristics of the
patients
There were 145 patients with DTC enrolled in this study,
including 42 men and 103 women. The mean patient age was
44 years (24e76 years). All patients were found to have no
RLN paralysis according to the preoperative electronic
laryngoscopy. All the specimens of thyroid lesions were
confirmed to be DTC by the postoperative pathological ex-
amination. Among them, 130 (89.7%) patients had classic
papillary thyroid carcinoma; 12 (8.3%) patients had folli-
copapillary thyroid carcinoma; two (1.4%) patients had
follicular thyroid carcinoma; and one (0.7%) patient had low
DTC. In 10 (6.9%) cases the tumors only affected the left lobe;
in 85 (58.6%) cases only the right lobe was affected; in three
(2.1%) cases only the isthmus was affected; and in 47 (32.4%)
cases the tumors affected bilateral lobes. Eighty-four
(57.9%) patients had a single malignant lesion, and 61
(42.1%) patients had multiple lesions. The mean size of thes to lymph nodes posterior to the right recurrent laryngeal nerve in
f Surgery (2016), http://dx.doi.org/10.1016/j.asjsur.2015.12.003
Figure 3 Surgical approach of lymph nodes posterior to the right recurrent laryngeal nerve (LN-prRLN) dissection. (A) Dissection
and exposure of the right RLN and LN-prRLN; (B) dissection and separation of the lateral border of LN-prRLN; (C) pull the right
recurrent laryngeal nerve forward with suture, and remove the lymph adipose tissue posterior to it (LN-prRLN); and (D) complete
the dissection. Asterisk Z LN-prRLN; N Z right recurrent laryngeal nerve; T Z trachea.
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was <1 cm, while in 71 (41.5%) patients, there was at least
one lesion 1 cm. Fifty-one (35.2%) patients had combined
Hashimoto thyroiditis. There were 114 (78.6%) patients at
the T1 stage, eight (5.5%) at T2, and 23 (15.9%) at T4a. No
patient was at T3 or T4b stage. There were 105 (72.4%) pa-
tients at Stage I of the TNM system, one (0.7%) at Stage II, 17
(11.7%) at Stage III, and 22 (15.2%) at Stage IVa. No patient
was at Stage IVb. The clinical and demographic features of
the patients are listed in Table 1.
3.2. Analysis of risk factors for LN-prRLN metastasis
Eighty-five (58.6%) patients had central lymph node (VIp
compartment not included, the same as below) metastasis.
Among them, 61 (42.1%) patients had right paratracheal LN
(VIa compartment) metastasis. Twenty-nine patients un-
derwent therapeutic lateral LN dissection, of whom 25
(17.2%) patients had lateral LN metastasis and 17 (11.7%)
patients had right lateral LN metastasis. The summary of LN
metastases is listed in Table 2.
Sixteen (11.0%) patients had LN-prRLN metastasis. Uni-
variate analysis showed that multiplicity of the tumor, size
of the largest tumor as well as the largest tumor in the right
lobe, condition of central LN metastasis, LN of VIaPlease cite this article in press as: Liu Z, et al., Predictors of metastasi
differentiated thyroid carcinoma: A prospective study, Asian Journal ocompartment metastasis, and lateral LN metastasis were
all significantly related with LN-prRLN (VIp compartment)
metastasis (p < 0.05). Multiple tumors, tumors larger than
1 cm, coexistence with central LN, LN of VIa compartment,
or lateral LN metastasis were all risk factors of LN-prRLN
metastasis. However, sex, age, location of the tumor,
extrathyroid extension of the tumor, combined Hashimoto
thyroiditis, the T stage of the tumor, as well as the TNM
stage showed no significant relation to LN-prRLN metastasis
(p > 0.05; Table 3).
3.3. Postoperative complications
No patient had permanent right RLN injury or permanent
hypoparathyroidism in this study. Seven (4.9%) patients had
transient hoarseness. Six patients had postoperative tran-
sient hypoparathyroidism. Three patients had injury of
right pleural apex during the operation, but no pneumo-
thorax after repair.4. Discussion
For DTC, proper range of paratracheal lymph node dissec-
tion is still controversial.14e17 An appropriate range ofs to lymph nodes posterior to the right recurrent laryngeal nerve in
f Surgery (2016), http://dx.doi.org/10.1016/j.asjsur.2015.12.003
Table 1 Clinical and demographic features of the
patients.
Variables Patients (n Z 145)
Age (y) Mean  SD 44.2  10.5
Sex Male 42 29.0%
Female 103 71.0%
Pathology Papillary 130 89.7%
Follicopapillary 12 8.3%
Follicular 2 1.4%
Low
differentiated
1 0.7%
Tumor location Left 10 6.9%
Right 85 58.6%
Isthmus 3 2.1%
Both 47 32.4%
Multiplicity () 84 57.9%
(þ) 61 42.1%
Solitary Location Upper 13 15.5%
Middle 45 53.6%
Lower 17 20.2%
Unclear 6 7.1%
Isthmus 3 3.6%
Tumor size (cm) Mean 1.09
95% CI 0.98e1.22
<1 cm 74 51.0%
1 cm 71 49.0%
Right tumor size (cm) Mean  SD 0.98
95% CI 0.86e1.09
<1 cm 80 59.3%
1cm 55 40.7%
Extrathyroidal extension () 122 84.1%
(þ) 23 15.9%
Combined Hashimoto
thyroiditis
() 94 64.8%
(þ) 51 35.2%
T stage of the tumor T1 114 78.6%
T2 8 5.5%
T4a 23 15.9%
TNM stage of the tumor I 105 72.4%
II 1 0.7%
III 17 11.7%
IVa 22 15.2%
CI Z confidence interval; SD Z standard deviation;
TNM Z Tumor Node Metastasis.
T1 e Tumor size 2 cm in greatest dimension and is limited to
the thyroid; T2 e Tumor size >2 cm but 4 cm, limited to the
thyroid; T3 Tumor size >4 cm, limited to the thyroid or any
tumor with minimal extrathyroidal extension (e.g., extension to
sternothyroid muscle or perithyroid soft tissues); T4a e
Moderately advanced disease; tumor of any size extending
beyond the thyroid capsule to invade subcutaneous soft tissues,
larynx, trachea, esophagus, or recurrent laryngeal nerve; T4b e
Very advanced disease; tumor invades prevertebral fascia or
encases carotid artery or mediastinal vessel.
Table 2 Lymph node (LN) metastasis of the patients.
LN examined No. of LN
metastases
%
Central LN metastasis Mean 2.41
() 60 41.4%
(þ) 85 58.6%
Right paratracheal
LN metastasis
Mean 1.14
() 84 57.9%
(þ) 61 42.1%
Lateral LN metastasis Mean 0.89
() 120 82.8%
(þ) 25 17.2%
Right lateral LN metastasis Mean 0.57
() 128 88.3%
(þ) 17 11.7%
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tumor and the incidence of postoperative complications, so
as to improve the prognosis of patients.16,18 Recently,
several studies put forward the concept of lymph nodes
posterior to the right recurrent laryngeal nerve.7,8Please cite this article in press as: Liu Z, et al., Predictors of metastasi
differentiated thyroid carcinoma: A prospective study, Asian Journal oThe left and right RLNs have subtle differences when
ascending in the neck. The left RLN rises close to trache-
oesophageal groove, and there is no lymph tissue posterior
to left RLN, while the right RLN lays more superficially, and
the cervical part of the esophagus is located slightly to the
left. Therefore, the lower part of right RLN in the neck does
not lay close to tracheoesophageal groove, which makes
space for LN-prRLN. The range of LN-prRLN is up to the
junction of the right RLN and tracheoesophageal groove,
down to the right apex of the pleura, medially to the right
esophageal wall, laterally to the right carotid sheath. The
right RLN lies anterior to the LN, and the prevertebral
fascia lays posterior to it (Figure 1). The right para-
esophageal lymph nodes have been described by some au-
thors in recent years to have a similar anatomical position
as the LN-prRLN in this study.9e11,19
In this study, all the patients underwent prophylactic or
therapeutic CLND. The rate of central LN metastasis (LN-
prRLN not included) was 58.6%. Thirty-six (24.8%) patients
had indication of LN metastasis in preoperative US. The
sensitivity of US in LN metastasis was lower than reported
previously, which was 0.72.20 Therefore, the prophylactic
CLND was still necessary in the patient whose preoperative
US suggested LN negative, although US had some significance
in predicting LN metastasis. In patients undergoing initial
operation without CLND, the postoperative local recurrence
rate can be as high as 86%,21 which has made it necessary to
do a second operation. Repeated operation would signifi-
cantly increase the risk of postoperative complications, such
as RLN paralysis and permanent hypoparathyroidism.
The incidence of LN nodes anterior to right RLN (VIa
compartment) metastasis was 42.1%. The incidence of LN-
prRLN (VIp compartment) metastasis was 11.0%, which was
far lower than that of the VIa compartment, while it was
close to the metastatic rate of the right paraesophageal LNs
(5.8e14%) reported by some authors.9e12,19 In the opera-
tion, we found that there was a layer of thin fibrous con-
nective tissue membrane between LNs anterior and
posterior to the right RLN, which may make it relatively
difficult for metastasis to VIp compartment, and further
resulted in significantly different metastatic incidence be-
tween the two groups of LN.s to lymph nodes posterior to the right recurrent laryngeal nerve in
f Surgery (2016), http://dx.doi.org/10.1016/j.asjsur.2015.12.003
Table 3 Analysis of risk factors for lymph nodes posterior to the right recurrent laryngeal nerve (LN-prRLN) metastasis
(p < 0.05).
Variables LN-prRLN metastasis p
(þ) n Z 16 () n Z 129
Age (y) Mean  SD 44.6  12.8 44.1  10.3 0.860
Sex Male 5 31.3% 37 28.7% 0.252
Female 11 68.8% 92 71.3%
Tumor location Left 1 6.3% 9 7.0% 0.909
Right 8 50.0% 76 58.9%
Isthmus 0 0.0% 3 2.3%
Bilateral 7 43.8% 41 31.8%
Multiplicity () 5 31.3% 79 53.0% 0.031
(þ) 11 68.8% 50 33.6%
Solitary tumor location (right side) Upper 3 37.5% 10 13.2% 0.381
Middle 4 50.0% 41 53.9%
Lower 1 12.5% 16 21.1%
Unclear 0 0 6 7.9%
Isthmus 0 0 3 3.9%
Tumor size (cm) Mean 1.35 1.07 0.175
95%CI 1.01e1.72 0.95e1.21
<1 cm 4 25.0% 70 54.3% 0.034
1cm 12 75.0% 59 45.7%
Right tumor size (cm) Mean 1.14 0.95 0.235
95%CI 0.81e1.49 0.84e1.09
<1 cm 5 33.3% 75 62.5% 0.048
1 cm 10 66.7% 45 37.5%
Extrathyroidal extension () 12 75.0% 110 85.3% 0.594
(þ) 4 25.0% 19 14.7%
Central LN metastasis Mean 4.69 2.13 0.003
95%CI 2.81e6.75 1.63e2.66
() 2 12.5% 58 45.0% 0.015
(þ) 14 87.5% 71 55.0%
Right paratracheal LN metastasis Mean 2.25 1.00 0.009
95%CI 1.25e3.38 0.71e1.29
() 4 25.0% 80 62.0% 0.007
(þ) 12 75.0% 49 38.0%
Lateral LN dissection () 9 56.3% 107 82.9% 0.020
(þ) 7 43.8% 22 17.1%
Lateral LN metastasis Mean 3.25 0.60 <0.001
95%CI 1.25e5.75 0.32e0.94
() 9 56.3% 111 86.0% 0.008
(þ) 7 43.8% 18 14.0%
Right lateral LN metastasis Mean 2.06 0.39 0.001
95%CI 0.44e4.00 0.17e0.64
() 11 68.8% 117 90.7% 0.024
(þ) 5 31.3% 12 9.3%
Combined Hashimoto thyroiditis () 11 68.8% 83 64.3% 0.789
(þ) 5 31.3% 46 35.7%
T stage of the tumor T1 11 68.8% 103 79.8% 0.552
T2 1 6.3% 7 5.4%
T4a 4 25.0% 19 14.7
TNM stage of the tumor I 8 50.0% 97 75.2% 0.063
II 0 0% 1 0.8%
III 2 12.5% 15 11.6%
IVa 6 37.5% 16 12.4%
CI Z confidence interval; SD Z standard deviation, TNM Z Tumor Node Metastasis.
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maximum tumor lesion being larger than 1 cm, and the
maximum tumor lesion in the right lobe being larger than
1cm, were all risk factors of LN-prRLN metastasis, which
was consistent with most similar studies.7e11 Therefore, for
patients whose preoperative US or intraoperative frozen
section pathological examination had such indications, it
was strongly recommended to explore the LN-prRLN care-
fully when dissecting the right central LN. If there was
suspicious representation of LN metastasis, it was neces-
sary to perform LN-prRLN dissection. The T tumor stage was
not related to the metastasis of LN-prRLN in this study. This
result may be explained by the lack of tumors with rela-
tively higher stage, since the majority of tumors were
discovered at the T1 stage. The TNM stage was slightly
higher in patients with LN-prRLN metastasis, but with no
statistical significance. The extrathyroid extension seemed
not to be a predictor of LN-prRLN metastasis. This result
may be related to the small number of samples. This study
showed that LN-prRLN metastasis was independent with the
location of tumor, which may be related to the selection
bias of patients. Most of the patients who underwent right
regional LN dissection had tumor lesions in the right lobe or
isthmus, and there were significantly fewer cases with tu-
mors that only affected the left lobe. Because DTC limited
to the left lobe had relatively low incidence of right
regional LN metastasis, and bilateral CLND would increase
the risk of bilateral recurrent laryngeal nerve paralysis,
temporary or permanent hypoparathyroidism,22 these pa-
tients would not routinely undergo right CLND.
It was worth noting that in this group of patients, there
was one case whose tumors only affected the left lobe but
still had LN-prRLN metastasis. The patient had multiple
tumor lesions in the left lobe, with a maximal tumor
diameter of 1.2 cm, and had metastasis of left paratracheal
LN, right paratracheal LN (VIa compartment), left and right
lateral LN metastasis. The preoperative US suggested sus-
picion of right cervical LN metastasis.
When the patient had central LN metastasis, LN of VIa
compartment metastasis, lateral LN or right lateral LN
metastasis, the chance of LN-prRLN metastasis would
significantly increase. Therefore, if preoperative US or
intraoperative frozen section pathological examination
suggested LNs mentioned above had metastasis, or there
was indications of LN metastasis during surgical explora-
tion, it was highly suspicious that LN-prRLN had metastasis,
too, and dissection of this region was strongly recom-
mended. In this study, there were two patients who had
only LN-prRLN metastasis without central or lateral LN
metastasis. One of them had a right single tumor with a
diameter of 3 mm, and the preoperative US suggested right
cervical LN metastasis (1.7 cm  0.4 cm). Since preopera-
tive US with a suggestion of LN metastasis was a strong
indication of LN dissection, and US could not distinguish LN-
prRLN from other central LN, we performed the dissection
of the central LN according to the US, including LN-prRLN.
The other one also had a right single tumor, which was
1.4 cm in diameter. The tumor size itself was a risk factor
for LN metastasis, including LN-prRLN metastasis. There-
fore dissection of cervical LN was also performed. These
two cases suggested that LN-prRLN may be the first meta-
static LN in DTC. Therefore, for patients with no LNPlease cite this article in press as: Liu Z, et al., Predictors of metastasi
differentiated thyroid carcinoma: A prospective study, Asian Journal ometastasis in other cervical region, there was still risk of
LN-prRLN metastasis. Solitary metastasis of LN-prRLN was
rare both in our study and other studies reported in the
literature, and the risk factors still needed further study.8
In the surgical treatment of thyroid cancer, the preva-
lence of RLN injury is an important complication to
consider. In current reports, this prevalence was about
1.5e2.82%.23,24 Edema as a result of stretching might be an
underlying mechanism for postoperative neurapraxia and
palsy.23 In this study, because of the position of LN-prRLN,
the dissection and removal of the lymph adipose tissue
required exploration, dissection, or even slight rising of the
right RLN with a suture or right-angle forceps, which would
result in stretching of the nerve and a high risk of right RLN
injury, including transient or permanent. When the right
RLN was affected by the metastatic lesion, the risk would
be even higher. In this study, seven (4.9%) patients had
temporal hoarseness after the operation, which may be
related to the temporal injury of the RLN. These data were
higher than those reported in the literature. Since the rate
of LN-prRLN metastasis is low, as discussed above, if the
risk factors of LN-prRLN metastasis do not exist, it should
be carefully considered whether the dissection should be
carried out or not. Three (2.1%) patients sustained injury of
the right pleural apex during operation. This injury may be
related to dissection of the lower border of LN-prRLN,
which was exactly the right pleural apex.5. Conclusion
Due to the subtly different positions of the left and right
RLN in the neck, there was a group of lymph tissue posterior
to the right RLN, called LN-prRLN. The incidence of LN-
prRLN metastasis was lower than other central lymph
nodes, as well as lymph nodes anterior to the right recur-
rent laryngeal nerve. The risk factors of LN-prRLN metas-
tasis included multiplicity, tumors >1 cm, and coexistence
of central LN, or LN anterior to right RLN, or lateral LN
metastasis. During dissection and removal of LN-prRLN, the
right RLN should be dissected and slightly raised, which
would easily cause stretching and edema of the nerve; thus
the risk of right RLN injury would be much higher. Since the
rate of LN-prRLN metastasis is low, and the dissection of
LN-prRLN would easily cause the injury of right RLN, it is not
advisable to do the dissection routinely in clinical practice
if the risk factors are absent. If the risk of LN-prRLN
metastasis is high, then removal of LN-prRLN is recom-
mended to be performed by experienced surgeons.References
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